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(54) HORIZONTAL ELECTRIC FIELD TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal(LC) 
display device capable of reducing coloring due to a change in a 
visual angle direction and having excellent picture quality by sure 
and simple structure. 

SOLUTION: The horizontal electric field type liquid crystal 
display device consists of a liquid crystal layer 20 capable of 
changing alignment azimuth by an electric field parallel with the 
surface of a substrate and formed between a pair of polarization 
plates 15, 16 and a compensation layer 25 having positive 
uniaxial optical anisotropy and an optical axis vertical to the 
surface of the substrate. The layer 25 compensates a change in 
the double refraction quantity of the layer 20 due to a visual 
angle change. Thereby the LC display device capable of reducing 
coloring due to a visual angle direction and having excellent 
picture quality can be provided. 
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&ffl¥l 1-133408 



K«i^««Stt-t^)«[JB«f*^»bJc:j:o-c. ffi^^ 

we— #0>ffi#«^ra^EB£*u je<^— *stt^3te^a 

i^Sl^ttfiit^ot, j e^)1SJS*fft<o^b(wj:o 
«AKft^J:dffiG«KAJI^1KJIBVfftoX^b«:Mflt 

d> t> & * ^#*s£^« a«^kb« 

[«*«3] «rSB»2^«fltJ10JSSf*S*ttA nFz 
(=n zFZ-nxFz, n yF2) £JgJ? d fz £ COS A nF2 
■ dF2^ fflrSE«AJB^JBSf*S^ttA n i:fltriE«S« 
Off di:^An • d©«4^lSfiT*fc5Cfc* 



20 



An • d : AnFi • dFi : A nF2 
S»*qi 2M10 (D{plti,fr— &^nd.&<omn&tt?>i& 

[ 1 2 ] flfrtsm 2 (Dffimm (Drnvrmmxte a n 
fz tmmdrz t<om& ufz • dF2^t&iE <n sssrssj^ 

1 3 ] MIEm 2 ^««S<7)JStFf**^A n 
4] #ftLTKB£*LTl>£— »<Dffi*R 



6 ] U&ffiSB 1 (Diftl OJSSf^S^tt A n f i 
(^nzFi-nxFi, nyFi) dF i t A nF i 

/0 £ 1 7!;M 5 <ofifix^-3SJc|B*^««#^«: 

4 xt* 6 toiRrtt*^— «^i5*t<o««#*^*a 



[§»^^ 1 0 ] flftfESB 1 ^««SXt/mri2B 2 (7)If 

mt-tz> m&m 1 7^ 4 6 cofpr^*^— m^um.<Dm 

«***o«**^3SBc 

30 fSfsil^iiiPd irCD^A n • dbs H»IE»1^4fi«B<0 
^BJfr^S^t^A nFi chiiildFi <tcO^A nFi • dFi£, 

mmm2<Dffimm<omftmmjj&& n F2 ^^i?dF 2 

8A nF2 • dF2 ^ x 
dF2^1:0. 5:0. 25 (1) 

[0 0 0 1] 

U ^t^^m^i^ib (In-Plane Switch 
i n g : IPS) H(7)7^T^7 h y y ^ 

[0002] 

[«e*^fttff] -»^fflt«*^3Sfi (Liquid Crystal D 
isplay: LCD) f*»S!l!* • &ffi%mtl t ^ofc«?» 

^^M^S^^^B (AM- LCD) y 
50 h^7^^Ki UT»im s Sl/\ TfT^y-* 
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y^flrZtmm+h^xmWkV^l/it*? (ThinF 
ilm Transistor : TFT) ^ffll^cilh^yyx^f 

m^m^mm (tft-lcd) ^ticeioo^, 

[0 0 0 3] S^AM-LCDIt V^^yY^ 
^yt (Twisted Nematic : TN) m<Dm^yt¥%)%z& 

x, m^m^^mm:^m^^mu\^x, ^ B ^gjf^^ 
-^-r^^itmfii^ffi^^it^g^ma 8 0 7 8 3 

1 ^^gl-^^Tl/^ 

[0 0 0 4] #<&Bg6 3-2 1 9 0 7 ^^i^ 

mm-rz>mxtbz> 0 z<nm\^£ftZ£?\z&&<Dm£k 

^7^11, 1 2<7)F^C^£^fcMJl2 0 t, 

fiffi7 0i:> ^7^1Sl l, 1 2<D^Wc>fim£fr 

^7 o^r^icm/E^^D-r^^^i^j: t), 2ftcossi 
1, 1 2<Dmfcm\^frx\ 75-0, 7 0 (7)«fsco 

[0 0 0 5] g| 1 9 (31^ Lfc J; 5 ^«m#^co^^ 

jjfa\^teZ£?\^mfa&m&M£thx\<^z> 0 -ttefrib, 
Hco^Hcooof iaft^m^ 

RTf&M><D&faJjm^\s^X^ ffiffimfe7 0<Dffi(D& 

5) o 

[0 0 0 6] Sfc. SH^-^J:?^ 01 9\Z7jkL,fc 
^>h7^ h£^5,f SfcfcMfi, M^2iM 
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(Dtctb. 1&m. 45l^HC0<90l«!r^'5J:5{: 
[0 0 0 7] Ml 9|£^LfcttAX^K11<C*3I^T. iB 

iS^Tlifce (l) (DUl^^ti^o 

T= (s in2AXs in2B) /2 (1) 
A=2 (0 P- <t> LC) 
B = te An d/A 

--I-. HC fl«EE^ADNFO*ftS^ 2 1 OiBlfi)*ffi 

-e*> d . 4> p*±A**«a<7>«3teffi i 2 ©aaio*tt-e* 

0(Dm&) s lf±3t^ft*X-*>6o W*tfiflto«3feE l 1 

20 ©SiStt^*ffi* Ate. *A=$P+9 OfffeSlMi* 
A = K-90gT*$)5o w<7) (1) ^WBI«l-X<5^ 

ft (HC) ££ft§ii\ toT*<7?aia**wj»-rs 
[ooo8] ^rt\ ^^ffl^tE^SiSWi^^ipj^ae 

*^40«Elft*fit4:ds--irt--6J:5*3:B«Ufc»& (<f> 
LC0 = *Pt)6WHC0 = ^A) Idte. mEEMRl 

jo <k M^nssr^o *>si^te. a^tffi^iaa^^sr 

[0 0 0 9] £Jl±wKMT-te. 

<o£ 5 **JB»r0>S&*S:5fl]Jfl Ufc»5^— KT*te. ±*E 
(1) £9. An - d = X / 2 OBIffiSrStfc-TKS 

/~#>. S^fifeI^5l/M^7~7^/^-^P 

'L«*3&S5 5 0 nmSS[tC^5«J:5i-. An 
• d = 5 50/2 = 2 7 5nmir/^J:^:iIlWl 

(An-d = 28 0 nm~3 3 0 nmgg) 1^5 

«t 5 luKW-f-B r bum* Lt\ 

[0010] 5-505247 -J§*4*« (BK^BR 

50 ftWO 9 1X1 0 9 3 6) ±12(7) J: 5 
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[001 1 ] 02 ofi«m^^?fl?s^^ai-*5^ 
a**ifi]fi^ o b o b siao^ats, 

£ Lfc 0 o b s ttt»RfcSiS**|n)J&*e> 

W^JSSf A n ft 0 . 0 6 7 Xfc 9 N -fe/PjPtt d 

[0012] 

H)X&>5 0 COSS^{-fflt^«AiryK7>*^^/wiB| 2 
0 ic^: L fcM»cJBl/ ^ t>co £ [WJ— X£> 6c C <D«Air 

*tsa«lBra*{fe* lco = 8 s&frbs W«lB**y* 

SI^trv>5fefe, HC = 8 5-4 5 = 4 0S^j: 

5^P^*^ffi^^^ir/Mcov>X(i, 

El 2 1 fc*cf J; 5 0 o b s = 4 0 gCO^iXfiSig 
[0 0 13] <*> o b s =-5 0ff(O#tfc-m2B8 

^36 off4x^{bs-frfc»&<oaa^^ h/u^?>* 

fefcfegO^-fb^tW*^^-r@X-*>€> 0 H22 (A) 
*PflW*^*ISt2:*3*t5fefl[aE<kS:^U. 13 2 2 (b) 

[0014] _hi£GQ J: 9 *«Jfcfr5£oiKAS?j*3£« 

Xte, tS*^*«#*5S (TNM) o«A»S*K«£ 



1-133408 

fi^fiWffi^BJiD^^tt^ffliBfpj^filr 0 L C 0 = 8 5 

^gHf^*-fe0 LC0^P>fifc4 5gf{kLTI/^/c*!), 
HC=8 5-4 5 = 4 0S^iot^5, B2 0K43 

Ic, ±IE<Df£Air/u^:fctt58iS3te;*'<* h'WiflfcAJi 
0>1gS£rfi (An • d) (^ftflF-TSo «ftl-J:-5feft^ 

[0 0 15] ±teoir/H^^^lc:AttUfc^^^ 

Stt*(pj£tf>fc1-ftS:e 2 £ U iSA^^W^^ttS 

3fe) -r53t-C*>5«*j»Jw*ti-SJSJf^S:n 0 £ U M 

^«®^nei:t5^ (2) X^-^hth 

[0016] AN=ne no /C 1/2 -no 
C = ne 2 cos 2 6 2 +no z sin2 02 
11 AW^t^ll 8 2 = 9 0gX&-5fc#>. JBSf^S*" 
^ANIl. AN= A n = n e -no X-Z-Z-btbZWZtt 

f-#l^£Mtt<5cOX\ 02 =9 OS^^t'fc^ AN 

[0 0 17] ^«>A#t^«^^|IKW*«ftJi<D 
ff&Dtt. D=d/c o s 0 o b s X-5-X. £>;fL-5fc#), 

**Ji«0»*d<7)H*0»k^J;9, 1S®^S (An • 
d) as^flsu wttJr«toT«ftfrJ:-5fi,*^^Ws*: 

[0 0 18] K±4*tWtft<7)J;5lcft5 0 W<M. 
**s*#i^«>, ^SSJfS (An • d) rtt«4>f 

s^tt a n nmt^t-r. &s>m<nm& d tufao ^ 
aa«r* (An • d) nmu-tZo 

[0 0 l 9] HI 2 411. iBo«A©«flsi:j:Sft^t 

^ustfTS (An • d) (Dmt^mm-nw^xmhth 

fcgM^tit^^o i2 4^ift(iAn • dX2(D 
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trcfotK hu^o^; (i) <to. m&yt*^? tj\s<D*p 

An^JIffdte, IE®7^<D^^B#|;i2q^T. An • d 
X 2 = 5 5 0 nm^46<t 5l-^Lfc 0 C C Xli, _k 

TSSw^«S36 s -«f-iaei- s tee urit^ l/c q 
[0020] zcomfab. m&ft*<D&mjjfa\z.&ft& 

[0 0 2 1] »H¥9 - 8 0 4 2 4*^««, ±IE^J: 

5, I 2 2 6 R tMSi 2 0 ^S^^flt^ 

5, #ffl¥9-8 04 2 4fMiatl^ 2^<Dmm 
$tm&2 5, 2 6 Srffll\ iEffiT^Sv^te^^^m* 

[0 0 2 2] U^U^^b, *»W#fe^S-3¥ 

^U-i/gy) l-ct^i:, M?9-8 0 4 2 4f^ 

2 7*1, ^ ii^tlWJI? 9-804 2 4 ^*|IfcV 

[0 0 2 3] 1 coffifftg 2 5l*n s = 1. 5 8 5 0, 
n f = 1 . 5800, nz = l. 5 8 0, |2 <D*i«JI 
26lins = l. 5845, n f = 1 . 5820, nz 
= 1. 5 8 1 0^«HJf«*-C*>5 o ::^n s, nf 

0, n z J±g«KSKft;frf6] (ffl^i!2 5, 2 60f^ 

Jl 2 5 <nmW£ 100/i m, f& 2 2 6 <0ff3Mi 

2 0 0 M mt'$)6o IS 1 <&*|fltJS2 5fi, ®#r^n s 

EfBU S2^Iftl2 6li»$nsi: 

[0 0 2 4] 0 2 6£:tf[gl2 7^^0^ib^J: pic, 
H?9-8 0 4 2 4*4^«^*5t^iafe«3 t LT^£ 
frfcifcA*^S£«T-tt:, ^ Sr^ffc: £ it/c^-^i^c? 



(5) 4#BS¥ 11-133408 

li, «E<O±#ic*TLSiS**s±#-r5<!0^#L. Sll 
*>6^liK2(Dttflt«2 5. 2 6 03fe?±i(0*{4t 
fi, roff{:^ot^6o fti¥9-8 04 24% v i 

[0 0 2 5] £/c, #|Jfl5p6- 1 1 7 1 4^«fl. 

a * 5 m.f£mmm\cte ctitz&fa & l t ^ 5 a 

[0 0 2 6] La*Lft#<b. *»W#^H»^J:tttf x 

PI¥2-2 8 5 3 0 3-§-^, «fBB¥4-1 6916f 
»H?4-3 2 8 1 8-S-^* x ¥fffl¥-5-2 7 2 
3 5fMSWW5-2 9 7 2 2 3-^«Mfi, ST 

[0 0 2 7] #^¥6 - 1 1 7 1 4-^^(i, — 

[0028] <*>= An 2 x p xdxi80° / 4A 2 
A n : 

40 p : 3fe^S^*^5fe»^fei:ttt 0 ^^ 

d : yt^mum+nm?* 

[0 0 2 9] *«Mtt±IE«*fitff<OPrf|jH^«^-CftS 

«ft*rp)<oaE{ki^jBHi-6fe<5#<o/>fti\ iSScosn 

fc«*«^3S«Sr«H*^oJBS#ft»lgT-«»-r-5 C t & 

so &&}b-rz> 0 
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[0 0 3 0] 

[0 0 3 1] #38W<& 9 H*« 1 tt, Mft LTIS® 

mis— ^{B*s^ia^ia«s^/t:!Bi^*« 

[0 0 3 2] l^«S*»**ISWcJ:tutf. IE 

^•KrWi-SWtta^liJBM 1 **^ MAM (IE®) T* 

U ^o. X«ffi^SE**lRj{c3tllliS:#UTV^Sgl 

[0033] ^(Dm&m2\zmz>&Mim^mmz±ti 

^3£llJwj3^T. ME!S2<o*Mtll<oB»r*»*ttAn 

F2 (=nzF2 — nxF2, nyF2) tMW- d F2 ^ £>|S A n 

F2 • dF2j^ jKriE*6a^JBW*«*ttAn^friafftA 

[0 0 3 4] reo»3ft«3^«5«S*^SI«{::j:ix 



(6) ^F§^¥ 1 1-133408 

**3SHfc:*3l*-<\ BfrfESl^ffl{t®i:HU^^2(7)M® 
^36«S:«tti-5o fc«U IB 1 ^ffi«Jf £ M 2 ?>*£f8 

[0 0 3 5] S»*«5li x ff*^2Xfi3tClfalc0^m 

» 2 ^Mflts tti^-r l t — o co it ^ d> e> matt 5 

[0 0 3 6] 6 f4 % »#JS 1 7!;^ 5 G>W*w&*K:|e 

itil^^tFr^M^tiA nn (=nzn-nxFi, n 
yFi) £JfJ¥dFi h<Dm& nFi • dFij&S. iWrffiSSJiO 

20 a*f a n t m&m&m v>mm a t a n ■ a 

[0 0 3 7] »**6^«5«**^S£«^J:tttf % % 

[0 0 3 8] IS*3S8Xt^9ic1E«Stb-CV^J:5i-. 
Hfff2(0^ l ^ffi«jlx»imrf2m 2 1 ^ 

«cS^ri^<t5{-, wtasgioM«jixtt««a»2^ 

40 [0 0 3 9] 1 1 2 7!?M 1 0 (Dfttlfr 

B^BJf^S^ttA n ^MlSiKfajl^g^d t<03«A n 

dFit^AnFi • dFi^. StrfBlB2<0*t««^JBSr* 
S^tiA nF2 i:gi^dF2 <t^A nF2 • dF2 tftK An 
■ d : AnFi ■ dFi : A nFz • dF2^1 : 0. 5:0. 

2 5 (1) <DBM8Sri«fc-t-J: 5J-«*SttTv^^i: 

[0 0 4 0] ±a; (1) *WJ£-r*J:5lw#«<Dffi*r* 
50 S*tt2fctf«i¥S:KS-f SCt^«t ^ie>m^FT*^fe 
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S^ttA nF2 tm^dfitnfMh nF2 • dF 2 £. mffE 
(1) **»J£r6ffiJ:?)t/hS*fi^KSi-Sri:^ 

[0 0 4 1 ] *>&tVl« IMfSl 3(cf5fc^^T^5 J: 
5 WIE!B2(OlSfltJiOH«fipS*ttAnF2i:Sff d 
F2<ttf*»AnF2 • dF2^. Mr IE (1) 5e4:«J£-r6ffiJ: 

[0 0 4 2] 4fc«6««***<0*** 

^S6WwJ:*ttf. »«Jl3fts«r5Eo*i (D«««^»2^ 

8042 4^<&m^£thfr&mt&m-tz>h<nx&>z> 

[0 0 4 3] 

ffil;i«a«fi**§SB«u » 1 RtfSS 2 co-^oii3tiS 

15, 1 6 t. m—tt<DMyt&l 5, 1 6(OMi-fiM*3F 
jfcl^gffi (l^^^-f 0 ID 1 9 [^IsfcJfy^mfc 
11, i2tB«©t,(0 0 ) ^R-S^SSii, l 
2(or H li:J»$fi«Sl2 0R««I2 5 bfrbte 

[0044] ft*5, T0ijogte 1 1 <Dmm±.\<in. m i 

^mm7 0 (B^vf) *s*J«**fCl^. *S«JI2 5 

tt, TfflO^SS^SKOffi^ffil 5 iroHfcjf A-TtLtf 
£>6VM2, 2 cD{l}frfc£ 1 5, 16t* 

fii2 0^Bi:#AlttJ;^, £/c. lft«Jl25te 

£ *fc#!B-e-*t<Dffi*« 15, 16© 
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[0 04 5] 01 iciov>r. ftjUl 2 o niEomsSfS 

2 0^)Sli$S*ttA £ ttiE-Ctft-Ct J:i\ fcfcU 

R^l - * So ffiflWI 2 5 IEcd— Wtt^5t* 

(zZfrfr) fcffit/TI^So "f^*^ n zf >nx 
10 F =nyf XfoZo 

[0 04 6] *H»»ffi^*3^T*i. MfltJf 2 5 <Djg#r 
*ft*ttAn F (=nzF -nxF, n y F ) 
2 5cDjfJ^dF irOlgAnF • dF fj:, Ml2 0^S 
jFf^S^t^A n t Ml 2 OCDJIiPd <h 08A n • dOD 

VrmoomttK ¥smm 2 5 <ommmm<omt\^x y> mm 

20 [00 4 7] ^2 *i**W^K-CD3ll6?Kffi«C«6«* 

Tpmrnte. —tt<nmm m^-^t-r. mi s^^^x? 
*s*si 1, 1 2 tmm<Dh(Do ) m—M<omfa<r> 
m^&ftztLtcm iRxfm2<D-M<nmytmi 5, 16 

fc . — *Koffl3tetR 15, 16 fl!>ia»cttl* StLfcfSSJI 2 

0, $l^iffil2 5&tf3§2tf)|i«Jl2 6 td^^o 

locoffi^iS^ UXS2 0if8l2 6«r4DjLfc**t* 
[0 0 4 8] !B-<o||J6^1B^ffiS«A*^S6Bt- -ttt 

[0049] ^2 <ommm 2 6 ie©— wt^co^s 

Sr#S*t4A nF2 £JHFdFz£0fl|tt* ^r a il2 0<7)® 
Jf^m^A n t ffiSS 2 0 COgfP d tto&A n • d 60 

[00 50] Si3fefil5, 1 6(Dm\~&&£th2>m& 

M2o. mi (offimm 2 sat/* 2 *>««ji 2 6 6om^ 

50 • 6 &m 1 ^0M«g 2 5 iriffoSJI 20i <DBBtw»«SixT 
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m i <Dffimm 2 5 Rum 2 <D&mm 2 6 tezti^ti&m 
[0051] titc. mi <offimm 2 5 &tfg§ 2 <off «tji 

5 ^ m 2 ^fitfftJi 2 s<Dm^<r>mm$x<Difem$:-^><Dm 

2 6H l^7^/UA^MLTt)J:<> £>5<^ 
r^f>Offifil2 5, 2 6li^3feffil5, 16£ 

[0 0 5 2] ^0^lw>Rellim#*^^^SM 

h y v?xm<Dmn,<DmM?j#:\cttisXi>mmTz>z 

t&XZZ> 0 
[0 0 5 3] 

immm] ^m^mmm^^^xm^^m^ 
xmm-tz>o 

(mi&mi) 0 3 ihmm 1 0 n hu^l/c^i^h 
MMm^&z&ihmTrt&m^^^x, a^2o^f 

mXfakmmJjfaki^&ft&mrtfcm^\^i<^x, El 2 

6 L/c^^:^^ U/c^^ ^T'fe^o ^3, H4, H 5 , 

[^6, 07, ms, 09, mi ok. tiv^tiffimm 2 

5<7)@#f^;£t£A nF <bJl^dF £CD;fgAnF - dF 
ri^ 6 7 nm, 10 7 n m, 12 1 nm, 13 4 nm, 

147nm, 1 6 1 n m, 1 7 4 n m, 20 1 nm(7)i 
&lz^>^X<0ftm&%:Xtb2> 0 2 0 ^JffiSf^S* 

t£A n tmWd t(Dffib n • d fl An-dX2=55 
0nm^/^J:?i^L/c o C^t *b CDfr^tc&^T 

[0 0 5 4] H3 7!^0 1 O£02 3 £tfcl&1-<5<*:, 

«W-A«J:<*>^S. MfgJf 2 5<DAnF • 

d f <7)ffldS«aJl 20©An • d <7)#>] 1/2 ig x "T^ 
t?*^, 1 2 0 nmg|- 16 0 nmMt'fc^l: 

11 *B*r*«>»b* s /hS<, i«!2 5(OM^if 

#ttS:#U S«ffi(wSii:jte*i6j|C3t#ttS*«i*:*ri- 
5MSt/§2 S<Dmm9r&i>K ilAJt (IE®) tliOt* 
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k lei *) , fFffi£fro/c 0 rO'>^i/—>3yT*il 
mR&m&ffi\c¥^ttfa\ctei^x—mteh<nx&>z> k 

[0 0 5 5] HI 1 11 3fe^«Fl40ff^^ffl^fcfSS® 

ft^fefl m#0^fS] (<j> = 0) l^LT, 7 5&<Djj 
10 rpJ«R*LT4>9 x ir/u^ («flS2 0(OfS) d 12 
4. 5^m-C$>5, ^-f - ^P7r-f/Wl 0 

V, 3V, 4V V 5V X 6V. 7V. 8 V. 9 V, 10 

[0 0 5 6] Hi 1 l^L/c^m/EI-O^-CcD^ 
^•^P77^/uS:ffl^ Sfcl^ *MW§2 5Sr«fi 
12 0±»caSUfc«ig^o^T. 3fefW^ftfl 
fc 0 KAI2 0<Offi#f*S*ttA nf20. 0 6 7X*ib 
t). BJr*a*ttA n tmmd t<om^ n • dH302 
nmt*)6. *Mtl2 5CT)iff*«*ttAnF <t 

20 /IfPdF £^SA nF • dF 111 5 1 nmdr Lfc 0 

[00 5 7] 01 211, *HJfi«l^ffi6«ft*^S6«Jw 

^fift^0S^t)3 6 0gft«^?tt^M 

"Cfc*, HI 12 (A) fl ^P^^^I-O^TcDv- 

^3^3fe*Sr^U HI 2 (B) ttMttffia^ 
^:o^TW'>;a^^ 3 yef^t 5 HI 

[0 0 5 8] *HM(^5M^gII-iolt6'>^ 

*^3S«^*3JtS^>^ ^ i/-v/3y^^ti2 1 £ 
£i£i|£1-£<b, H 1 2 0«j»(^Stt6fefi^t:fi. H 

2 1 <z>(W»tc^StbSfe«^kJ: 19 tiS^/h* < > * 

\z)toM£tiX^ZZ. k ^b^5 0 

(HI£0jJ3) H 2 C^LfcIZW 

nmm2 kmmx~&>z> 0 

l 0 0 5 9] m&M2 0O®Jf^S*ttA nliO. 0 6 
7T-fcf9. l^IMAntIfd<h^An • dtt 

3 0 2 nmt^„ * 1 2 5 <DBSf*S*ttfc 
Ift^gA nF ■ dF H15 1nm, % 2 (D^M 2 
6 <nm&r^&X&kmmk(DffifiL nF2 • dF2tt6 7 nm 
tlfc 01411 *H^(Ofl|^(C*5^T, 

b36 Oft T^fc$^^c^OfeS^^b<0tllJ»^O 
50 l^Oy ;a U-> 3 y^^t[|T'fce o Hi 4 
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(A) fPflSm^^fefi^fcSr^U Hi 4 

(b) nwttmm^m<D&Mmk&7F't 0 -ktz, mi 5 

[0 0 6 0] *|IJfiW«w«^«fi*^36«|c*3ft5>'* 

[0 0 6 1] (31 5 lo^^ii^J: jr^^b* 

(o~2vaS) i-fi> »fc«»fc^Tt#*>tttttt 

itti2 6<0»*Ji. eobs = 50S, <*> o b 

s - 1 2 0gtf)*&t-o^-c\ mi 3tBl 5 ^SrJfcg? 

(HlfeflU) *H«B«i-*5^rji. H^)ifll2 5(?) 

AnF ■ dF £S§2cD*ffrft/§2 6cOA nF2 • dF2££r?i 

Sl^Ml2 5<7)AnF • dF tS2«l2 6 <D 
knti - dfi<DW.Jj<r>m^^^X. 16. 7 5nmd»6 
3 0 1. 5nm£T\ 16. 7 5 nmPflHt'XftS^ 

n • di:, !Rl<a*tflWi2 5 09 AnF - dF WS2<D 

mti-rm^. »^mx-<o&mxit^&m^m$ 

[0062] An • d : AnF • dF : AnF2 • dF2 ^ 
1:0. 5:0. 2 5 

rGD5£3:ffi£-t~<5 A n F 2 • dF2<D$&£ 9 t> A n F2 • dF2 

<Dm&'b£isb{z-rz t> feS^bo*|]ft!iogb*d s rp]± 

***3S«I*3M-5JISl Oifil2 5 £ SB 2 <£>ffifftJI 2 6 

Hlfe«Jw«5?fl[ft*^3S«(0»j*ji N 13 1 tea* Lfcfg 1 

[0 0 6 3] % AS 2 0 OJBSMMkfctt A n ft 0 . 06 
7tt)9, JfflSr*»*t£An£JlJ|U ^SAn • dfi 
3 0 2 nmtfci. 2 «tt^«JffiSf fflE#*C*> 5ffi«JI<D 
^JStFf^fin zf =1. 51207. nsF =1. 51 
140, n f F = 1 . 5 1 0 7 3t^^ Jiff ft 1 0 0 50 
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H m-CfcS. £S#T^n s \Zttfc-fZ>ftm*i&&m 2 0 

[oo64] ai6(i, *nmw\z-&z>i&£km^mmz. 

<£>*&:^£:0^^ib 3 6 Ofi*T£te£*fc»&<0fiff 

T'fe^o 1316 (A) tt*PiSH*^RlBteo^-C<&fe« 
U 1316 (B) JiWttlSa^lCot^-COfe 

[0 0 6 5] ^MiI#5MI^iiaoTt, 

te, ****** (0-2V ) t-iotte^^tt^m^n^ 

[0066] *iat«o««j|L**o«»*^igiitt. 

13 l 9 te^ U <t iwjm 

te, -^7^Sfell, 12h 7* &k 

11, 1 2(OPfl^»5»$^«aJi2 0 fc, — ^<r>U=7 

[00 6 7] KM 2 0 OffoH^ 2 1 (OfflJHEfRj^rffi 
0LCOIi75g, ffiSffi 11, 12 CD^MIJtelW btL 
fcfi*Sl5, 16 (Hl#fiBJ <DT&T&9&<OjjfiL4> P. 
<f> AH^n j e^7 5g s -15^$)6o «AJi2 0(D 
IWIMAnllO. 0 6 7. BSf«P***£ 
^An • d|j:3 0 2 nmi: Lfc G ##m^7 0 <7>«5<D# 
<D&ft<Dti&K 3 m m. »^r-6#<onB<OBBHItt l 0 ju m 

[00 6 8] *H»Wlc«$«fi$^8tii s S£te, 

sur/i 2 5 ^tt6 0 ffifUJi 2 5 i±mmm 5^>^u 

MMKJB 2 5112 «rt*^«JB^&#-C*> 5 , ±Js3W 
nzF =1. 51207. nsF = 1 . 5114 

o, n f f =1. 51073 -e*> v s mmn 1 0 0 a m 
■e*>5o *i«Ji 2 5 te. ±«osfii2^, ^<7)^(ji- 

MJC-r53t«i^*fl:*s- l 5gic^5ct 
[0 0 6 9] J£A±(D J: 5 tt«**r*-r5**16«»2:«5 

*^S«S:H 1 8 d^ih, 
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too7o] T®J£>Sffi 1 1 ^ofesi icg-r *>m 

commit. Iih7^^5 6, h'<*7-f >5 

[0 0 7 1] ±<8I<&£« 1 2 -t^«SJi^*H--5filJ 
0>*ffil£, 0& (R) , life (G) „ frfe (B) <7)£Jf 

2 O&ttttfltJl 2 5 <fctt«ttHJS0» 6 
[0 0 7 2] *HSW^»«iaott, x&i^ttftttH 

[0 0 7 3] 

[HiB©ll*ftB!fi] 

[01] *I8M^SB— ^HiE»lBl-ffi5«S*^361lco 
[El 2] *«WoSB-^ll«g^ffiJ3i«s«fta^i6B^ 
[03] HlfiWl ^ffiS»Kfi*^3S«oaftjrj:5a^ 
[0 4] Hffiftl i i£ffi£%iilX5H$1E4?ttfttt: <fc<5Ji,a> 
[0 5] IttMl lw4R5ttll«^SISo«Al^J:6X.^ 
[0 6] leKMll^effiAaE^BIKottAtc^^jL^ 

[07] satm i^«s***^««<D«A^J:sjt^ 

[0 8] lllifi«i^«sat4*^Silloa«^j:-5J! l ^ 
[0 9] IU6«l(c«saS*^361lo«fttcj:-5a^ 
[010] SIJ6Wllw«6»S^36«^«ft^J:-5* 
[011] ffiSS^^-f U'** • ^n^ T ^/u^^JEir 
[012] H*«2JCl«5*KS«^«JC*5Jt6, «*t 

[013] mtM2^«sttiis^ttiKi^ft5. 
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[014] Hi6«3lc:«-5«ft**3£fli«w*3it5. 
[015] Hlfi«ll3^«5«SS^i6«lcjo#t5. flMC 

[016] *H«5lcJ:6«*«3i%Sltlc*5»+-5. MIR 
70 [017] lll6«5tcJ:S«S*^J6«Jc*5*t5. fSft 

[018] iift«7^«5*a*^j6«^aiiste*«4« 

[019] 

[02 0] lt3fc^aWI*^*<0***^SS«IC*3*tSs 

20 [021] aseoflw^^agiat^sjiuc^rt'S, 

[02 2] »*©«W#**«5»»«^JS«IC*3*tS, 

[02 3] Jffl»r*a*ttflD«*fcJ:S»bSrRW-rSBI 
[02 4] «*<D«W#*a;o***^|S«^*3*+S. 

[02 5] tt%^ffi^««|^«^:<DttAft^ttB^^ 

[02 6] 0 2 5 Lfc»*©WJkfr*©****% 
[02 7] 0 2 5l!l^UfcfSe3fcO««#*a^)»**^ 

40 11.12 g& 

15. 16 <l3fr& 

2 0 j&^Jl 

2 1 fftS^ 

2 5 fg 1 <Dffimm 

2 6 S2 (D««J1 

3 2 T/U^^VJ±m 

3 3 9HK«frR 
34 v-*nM 

3 5 K U'-f ^fiffli 
50 3 6 
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3 7 *mwm 
3 8 y-Mfeant 

3 9 ^-hSffi 

4 0 SIh7^^ 

4 1 ^7- :7>f/U* — JI 

4 2 ^iims 



1 1-133408 

5 4 »lh7^^ 

5 6 > 

7 o m& 

7 5 ^iS^^^^V 



[01] [02] 




100C- 



£ aoo 

w TOO 

~ eoo 

Ag 500 



| 300 

§ 200 ' 

w 100- 



[03] 



20 40 
ttlEfrftfiMft [deal 



60 



1000- 
_ 800 - 

±- aoo 

*■ 700 

a ™° 



3 



200- 
100 
0 



[04] 



-l ■ 11^ r 



-t. L 



20 40 60 





900 










« 


700 


X 


600 


1 


500 


m 


400 




300 


i 


200- 




100 



[05] 




«r*aa*ft [deal 



[06 ] 



1000- 



X 



ft 




20 40 

MttRIBMfl (deal 



60 



[07] 



1000- 
^ 900 ■ 
600^ 
« 700 

K 

2 500 



e 



200 
100 
O 



T 








20 40 

B*75i3jej»« [deal 



60 



[08] 




20 40 

mrxraaM [deal 



60 



-11- 



(12) 



¥fffl¥-l 1-1 33408 



[09 J 



[010] 



im 1 1 J 



i l l' r- 





aoo 




700 








600 


S 


500 


m 
m 


400 


6 

±r 


300 


6 


200 - 




— - 


100 



20 40 



1 , *- 



00 




20 40 
UMItM [dsgj 



80 




101 2] 




0.2 0.4 




<b) Wtt©-ca>feM<t 



[013] 



[015] 





t o to 



-12- 



(13) 



1- 1 3 3 4 0 8 



[014] 




as 



(a) *>MHh7(DfeA&<t 



0.B 



0.5 



0.4 



0.2 




0.2 0.4 0.6 

X 

(b> WttttT?(DftJftflfcft 



[mi 6 ] 





0.2 0.4 

X 




-13- 



(14) 



WBIPPl 1-133408 



[Hi 8] 



102 4] 



25 tettm 



20 &&m 




IS (S7t£ 



76 ^a/<^^^> 



1000- 




20 40 
fiMt&MM [deal 



eo 



66 K H V^Uf^ V 



65 \t\**?4 >. 



54 9«}-7V^^ 



[02 0] 



[02 6] 



90 
60 
70 
60 

» 

30 
20 

10 
0 



Oot*«90\ 

6cfc8*50r, 

8obs»50». 





* 



(15) 



^mW- 1 1-1 3 3 4 0 8 



102 1 ] 




540 960 560 $00 630 040 AGO 630 fOD 720 HO WO TOO 

t ran ] 



[02 2] 




0.6 



0.6 



0.4 



0.2 




(a) ^nflW-C03ft*3J<t 



0.2 0.4 0.6 

X 



im2 3] 



[i25] 



Sob* 




AN • N- rw, <o--n. 
(a) 



flcba 




*N = n.-n. 
to) 



01<OfMI»O 



K2 4M*Ma> <£v 




36 VKDMM 

36 



30 SIM 



IS fffttB 



-15- 



(16) 



im2 7] 




X 

(a) 4>RflgrCCO£0ttt{t 



%fffl¥- 1 1-133408 




0 0.2 0.4 0.6 



X 



-16- 



